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DUI Blood Analysis

Erda Bours, P Crins Lab
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Absorption

How doca it enter the body?

Oral Consumption
Injection
Inhalation
Through the skin

Enema

Absorption

How docs cshanel enter the bedy?

Distribution
iow does ethind mve acgend In the bedy?
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Distribution

Ethancl Concentrallon va. Waler Conient

Distribution
Ethand Concenlesiion ve. Water Cantent

Per Drink Calculation

wi ula
A=PRC

A = Aleghio! (amount and concentration)
P =Weight
R = Widmark Number (waler content)
C= BAC




Elimination
How does cihand leave the bedy?
Metabolisms {liver)

Cxcretion (urine)

Evaporation (breath)

Elimination

Metabicdiam

Rate n! which ethano! is axidized varics
from one person to another

Elimination rates range from 0.010% to
0.030% per hour

Average rate of elimination is 0.018%
per hour

Retrograde Calculation

Usezd if chemical lest is outsidz two hours
from the time of driving

Argument does not apply to {AH{1) or {A}[3}

State may retrograde readings to any time
within two houra of driving/APC [or per se
statutes

ONeilte. Buperior Court. [Koakelfrils, PR, 167 Aris, 443 {App 1978
Sintes Claybrook, 193 Aris, 528 [App, 1998,




Retrograde Calculation

Practice pointer - be sure to disclose the
forensic scientist you will call and his/her
opinlon re: retrograde,

Slate v. Rogue, 213 Ariz. 193 {2006).

Retrograde Calculation

Information Needed

Drinldng and caling history over past hour
Time of test
Test result
Time of driving

Retrograde Calculation

Heww W Ocl Your Test Within Twa Slours - Retregrade Eatrapolatian

Given certain information, can you celculnte
the alcohol concentration at a time eprlier
than the test? (Yes)

What Inlormation do you nced?

Assuming (il in the facts [rom your
case) would you please caleulale the
delendant's aleohol concentration at
{time of driving or 8 point within the 2 hr
window)?
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Alcohol Concentration Curve
Bolua Drinking Sceanrio

Driving

N

Al Canorsmasies

Alcohol Concentration Curve
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Impairment

¥, Intogicolion

Impairment - based upon measurable
changes in an individual’s performance of
& specific task, such as operating a motor

vehicle

Intoxication - advanced state of
impairment in which gross physical signs
of the ellects of alcohol are epparent

Impairment
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Tolerance
Two Types of Tolerance
Metabolic
Functional

Despite lolerance, all people arc still
impaired to operale a motor vehicle at
0.08 AC




Tolerance
Meiabelie

Tolerance that results in a more rapid
elimination of alcohol from the body

innate - genetics and constitution

Exposure dependent - Microsomeal
Ethanol Oxidizing System {MEOS)

Tolerance

Functianal

Tolcrance that develops when brain
functions adapt to compensate for the
disruption in both behavior and bodily

functions

Acute - impairment is greater when
measured scon after alcohol is consumed
thart when measured later In the drinking

session

Tolerance
Aouie




Tolerance
Funstionn)

Chronic - some impairing factors of

alcohol are leasened by the central

nervous system's response to many
drinking sessions

Officer Tools

Deiving Cues

Failure to maintain lane position
weaving, straddling lanc line, turning to wide,
drifting in lape

Speed / Braking problems
slopashort ot intersection, nel malnlolning
canslantapeed, driving ten or more miles below
speed limii

Vigilance
slow 1o respond to respond Lo traffic signal, driving
wilhout headlights oo, wrong way on steest, fallure
lo algnat

Judgment
tailgnting, unsale lune change, jerky 1o fasi lum,
odd behovior [n cor

Officer Toals

Driving Cues

Validation - NHTSA performed three feld
studics that encompassed more than
12,000 stops

Any one cue = 35% likelihosd over 0,08%
Any two cues = 50% likelihood over 0.08%

Weaving = 65% llkelihood over 0.08%
Driving on wrong side of road =
70% likelihood over 0,08%




Officer Tools

Standardized Field Sebiery Tealn [SFSTH)
History
MHTSA sponsored three studies to arrive
at the current batiery of three SFSTs
Paychophyaicn) Teals For DW! Arreat, Cokfornia (1977)

Development and Fiekl Test Of Paychophyaicol Tests
For DW1 Arreat, Californin (1981)

Flel Evaluation OF A Bebavioral Batlery For DWI,
Maryland, D.C,, V.A. H.C. [1983)

Qfficer Tools
Standanlitcd Field Scbristy Trats [3FSTH
History

Three udditional studies standardized the
tests, finalized grading, and proved
correlation to BAC

Colerado 1905 [234 nceepiabls subjeots| SCRI

183 urresis oul of 175 nereses were cocreel (93%)

Florida 1997 (256 accepinble Subjects) SCRI
197 arrents cut of 206 arresis were correet {95

Son Diego, 1998 [234 aeceptable subjecis) Anacapa
210 arrestz oot of 234 prreats wore rovrect {90%)

Officer Tools

Standartires Field Sobricty Texta (3FSTs)
Horizontal Gaze Nystapmus {HGR)

involuntary jerking of the eyes

4 ol 6 clues = B8% total accurucy (avernge}
{Your efficer ks likely betier)

6 Clues (3 in each eye)
Lack of smooth purauit
Myatngrousat maxlmum deviation
Dnsetof nystagmus belore 45 degrees

i0




Officer Tools

Srtandardized Fiekd Scbriety Teats [BFSTH
Walk and Tum

2 of 8 clucs = 79% total accuracy {avernge}

8 Clues
Loacs balance during Instructivns
Siaria belore the instructiopanre linlsbed

Slopy while welidng

Doza not touch beel to toc
Stepa out of line
Usesaroa lo balance
Improper furn

Incarrect humber of ateps

Officer Tools

Standardized Field Sobeicty Tests {SF3Ta)

One Leg Stand
2 of 4 clucs = 83% lotal accuracy (average)

4 Clues
The suspect awnys while bolancing
Bubjecl uscs his arms to balenee
Subject hopa while balnncing
Subjeet puls foot down

Blood Alcohol Analysis

Phlcbotemy Blood Drow Kits
NIK, Lynn Peavey, and Tri-Tec

Ouler box

Inner hox

2 vacunteiner tubes (grey top)
Preservalive - sodlum Duoride
Anticongulan! - polnsaium oxatele
Voruum daied (er freahiness

1 non-alcoholic sweb
lodine
Benzalkonivm chioride

Butterfly needle

Evidence seals
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Blood Alcohol Analysis
Property and Evidence

Agency Reguest For Scienlific Examinalion
Chain of Custody

Requests disseminated to appropriate unit

Refrigerates blood in walk in cooler

Blood Alcohol Analysis

Evidznes Heoles

@ Atizoes Drgmnast of Pablc Sakly
Evkiene Kates

+
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Blood Alcohol Analysis

Evidence Dpening

Notes
One sample open at 8 time
Seals ~ evidence tape {not air tight)
Number of tubes
Name
Anything elac

Blood Alcohol Analysis

Ewndeace Openlng

Ensure homogeneity of sample
Rock the blood baby
Vortex
Tissue Grinder
Ensures homogeneity of sample

Blood Alcohol Analysis

Pipet Samplen

One open at a Ume
Conical cup
250 Micraoliters
2 mls of internal standard
Crimp
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Blood Alcohol Analysis

latertnl Standerd Method
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Blood Alcohol Analysis
Inteondl Standard Methed
Area Counts Arca Counts
Ethanol - 266100 Ethanol - 257279
n-propanol - 220407 n-propanol - 211521

Ruotio tio

266100/220407 = 257279/211521 =
1.20 1.21

Blood Alcohol Analysis

Repert
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Blood Alcohol Analysis
Discorery

*Standard Disclosure”
Scientific Analysls Repart
Analyst Notes
Chromatograms for subject's sample
Chain-ol-custody
Run summary of Quality Assurance

*Control Packet”
Everything included In Standard Disclosure
Chromatograms for Quality Assurance

Blood Alcohol Analysis

Henw 1o Admit Blotd Alcohol Results

Sample Collsction

Establish: when, where & by whom sample
was collected

Defense may stipulate

Blood Alcohol Analysis

How to Adenit Blood Aleshel Results

Chain of Custady

Prove sample teated at the lab is the
defendant's cample

What was sample colfected in

How was it labeled

Prolocols

Photo

Defense may stipulate Lo part or all of
chain
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Blood Alcohol Analysis

How 1o Adail Blosad Alcchal Hesults

Chain of Custody
Challenges to the chain of custedy go to
the weight, not the admissbility of
evidence

The defendant must make some showing
that the evidence has been tampered with

State v. Morales, 170 Arz 360 [App 1991)

Rule 702
5 Portions ol the Rule

¥ *A witness who is qualified as an
expert by knowledge, aldl), experiance,
training, or education may testify n
the form ol an opinion or otherwise iF”

> #1 must quatify witness es an expert

)'Thuruugmz qualify your witnesa

5 Portions of Rule 702 #2

= "a) The expert's scientilic, technical, or
other speelalized knowledge will help
the trier of fact to understand the
evidence or to datermine a fact in
issue”

° Blood testing embraces scieatific,
technical & olher specinlized
knowledpe

9 So Just relevance

16




5 Portions of Rule 702 #3

w b} The testimony is based on sulficient
fzcts ordata

® Factueal basis for opinion
® Have expert explain basis for opinion

® Cen the opinion, rensoning or

methoed be properly applied to the
facts in issue?

® What did they do? How did they do
i

5 Portions of Rule 702 #4
@ ¢) The testimony is the product of
reliable principles rnd methods

® This is similar to Frye {accepted in

relevant scientific communiky) = Lay the
Drusoafoundation

*® Quality assurance

® hethed - Qas Chromatography is
reliable & has been 1ested
® Biudies
* Dy manufucicrer

®_Lab valldntion

5 Portions of Rule 702 #5

a d) the expert has relinbly applicd the

principles and methods to the facts of
the case.

® Case specific

® Did this witness do it correctly
*® Focusis on principles & methodology

©The accepled technique was properly
applied and the resulls nccurotely
recurded
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Daubert !

{Rule702}

= Qualify witness as an expert

- Chain of cuatody (prove it wna defendant's
biood)

- What method was used

- Eatablish scientific reliability

- Whatdid he/she do?

- Emphaalze quality esaurance/ relinbdity

Blood Alcohol Analysis

Her 1o Adm 1 Blood Mlcabel Resulta

Deasan/Daubert

Establish general accepiance of
underlying scieace (i.c. Infrared
Speclrophotemetry, Oas Chromatography
or Mass Spectrometry).

Is the method used accepted in the
relevant acientific community as a valid
method for breath/bleod /urine testing?

Blood Alcohol Analysis

How 13 Admit Bloed Alrohel Resulls
Deason/ Daubert

Based on a review of the procedure used in
analyzing the sample, the test results, and
records;
- The accepteud technlque was properly uaed
The readings are an eccurnte measurement
and recording of the defeadant’s alcohol
concentralion lor the presence of deugs)
The leat results would be secepled [n the
relevant scigntific community as valid test
results {legally not required but judge mny)

18




Blood Alcohol Analysis

Headspace Gas Chromatography

Measures elcohel content in the
nir ahove the blood

Standerd in the scientific
community for blood alcohol
analysis

Blood Alcohol Analysis

Henry's Loy

In a closed system, the
concentration of a volatile
substance above a Nuid is

proportional to the concentration
of that substance in the Ruid at
equilibricm

Blood Alcohol Analysis

PrrkinElmer Clarus 500 wf Turbomateix 1I3(10
—- = T i
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Blood Alcohol Analysis
Chremastsgraphy

Blood Alcohol Analysis

Chromotography

QQE
o [ =]

A+B+C+D

Biood Alcohol Analysis

Quality Assurmnce
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Calibration Curve
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Controls

Aquivous und Whels Dlead
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Verification Standards

Same g1 Calitisilon Siendards

Analyzed at the end of run

Verifies pipettor and callbration stability
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Blood Alcohol Analysis
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Quality Assurance
Review
Technical Review

Administrative Review

Responding to Defense
Foundational Objections

Ifin Doubt
Weight not admisaibility

All the Stute is required 1o do is lay the
basic foundation. Any remaining
issues go to the weighl, not the
atmissibility, of the evidence

State & Plew, 155 Arlz, 49 [1987); Swate v Superior
Counl {Weand, R, 173 Atiz. 153 [App. 1993)
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Battle of the Experts

Disagreements between expert witnesses go
to weight, not the admissibility. State v.
Velasco, (Alday, RP]), 165 Ariz, 480, 486,

(1990).

Where there i3 a lack of unanimity in
scientific community on accuracy of e breath
test, “the scientific disagreement afTects only

the weight ard not the admissiblity of
evidence.” Slale v. Ofivas, 77 Ariz. 118
{1954),

Your Criminalist and You
Cun do drink calculations
“One beer” How big would that be?
Retrogrades
Effect of alcoho! on humens
Explain issucs with the Intox

Rebut defense expert's testimony

Questions?
JsaTew, NP3 Crimelals Erin Doone, [IP3 Crize Lab
Sypervisag Crizminalist Technies teader
{601 7232780 160 223.2281
Jramta zzdpager themuteadpagar

Detht Daspea, Phx Clty Prosbfice
AZODIIToniGe Salety Resouares Prostutar
beth bamegiphoenin gor
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